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fl QiHjjtjlffl pn VSLiju^l Dis play jiHd "gw eglcr_ 'c-wu 
'ay Mttrvin SJin&Sy 

j.rLt:r_o_duc f.-loit 

Vlfiicm !(j • the JiidHfc COMpi ese -r. ryjl ~jiv !i v* of: oisp 

sgnnoity nodaiilr-iiSB* eahtf^iucntly, we am espeut to obn.^in 
JTzrcm yisuaJ dl&p? *y OntfijM niters fe a !<lia rao.sfc powerful tech- 
ftiqu^s of tranBiflitblhg information to the user of * cotapXcjc 
eoMgmtifir isyasenu In this uteino we difitiuee Bonne ‘s&p&eti? of 
const mutton and ue:e of visual display oyakerns th&i: are nf 
concern in om ef'fui v k to obtain wore £.ece&flible coirrpivt^r 
HyB&#M9L« 

CJorajpttfciar Ui»st£c fcadinlques >y?e -ilr-feiSy eaten tia'Aiy vi&usl! 
input and output fcak® the fora of the printed p^e- partched 
c&pda fa'rtcS paper tapes serve ten3y &« an i.nL-ernet'iate for hi, 
^accept in the hands of the bit.-OrleH^d prog^fifras^ ^ 

Uof? at the spoken ward for computer 1-0 Ae technically f c.^a — 
ifcie (though iro^ij 0“ than today , hut wold not he con- - 
aidered a fcreat advantage by user** 

While on tile subject of vision in general, ! would 11 tee 
to point- out that the huroars visual isefih&hlstt! includes eJ -'■■"■ 
whit K^y'fcurn out to bs niir ess’- coLSprahanalve ontgu t ch^mel 
as. weili speed anti precision of the octtlora tax' clSittn&X 




jf. very Jmutir.rCion of fhr » : y».. mwc J tv ■•■ f ’*tvv 

fine sud thorough, find 3*T Mf 1 oofc? Ft i-Mof cono^rn of u 
,lir£a pat 1 ?.- cl' Aha forehruin-'itie fron^l L*r& fields* : J.hi n 
system is probably closely noncorned with the input; patera* 
recognition r>ye,£eiu, bui vre will propere liifcer that by tj j:Vs~ 
able cofipul^f 'R<?chniq,ue& we etyjty bg feble iso use It also in a 
aefcoz 1 control isofle of posegItaly unpriced ent-tfl iffogfivens-ss , 


'Zbitf potential effsotivenece inould ienve from %h c cir-owci- 
stance fclirit- oculOEnc-fcor control is ioore dirgeMy- connect t'd 
Vflt-h the BiGC]r.\anSGLrji of cansCJoiu ^fcougiik,, ,iftd through i, bet¬ 
ter tnfoEMAfcion channel, tAtah uve the other wov^r bio^ titles* 
'fhe liffltoedlxfce problem tb^A ffcifas Fro^ecb MAC 3.3 this, 

We nead & s?yisf%G?5 tlvit will glv* the user * very intimate 
channel Interaction tilth, Ma ooiiput^flosr Inhere is* no esur^j- 
tion but that- the best etyni.en technically fusible tod&y 
riould be b&sed on & high-quality tt&fchndfc-tttfy difipl&y surface r 
backed-up by 5 - powerful coBbinibion of &peci&l feature,':-- 
ehtirscter 1 genera^wa, 1 ins gsjiser&Sors^ esc* $fiis in 
must; be booked up by a powerful pie feure- toon true felon SjrE.- 
tcra—cofn-iaipe tehafr cem convert it reasonable form of picture*- 
description expression into fcbe elements of ithe picture So 
bo displayed ? In .addition, one would n^nti light-pen .and 
ether input devices- pJ.ua the fe.pprcp ntc tjrm.eki7se progrtrug . 

LV c-xp-snc* *rerc no concern, one could ep&clfy a fid obtain 
uiC'pj.i.yG of tidar photograph-^ ousLi 3. iiy., 

’Sha troubles- 1 e one of ^srprnsre- She ’expense :ls p.M'fc.ly 





iOC!3 pOS.^jj 61" fti£$}»■'J-ifry tJJ.i>p 1 ;■)y - ft.ji*\iViii'a # 

•JW ?ihihi U ' OUl ? £ $K* O^W'pi^/ s-Vii* t'$M? !*O.V 

s^ioun is tlte* ajEouns '<jjf corapi?l;-a,t 4 .oii 

■c,..l-l- ■.Iv-y tSsi!'* vJoulo Jii'iVa i'tt w r&t3 J :vC^ t*o Er , ;r.tKt^,j.n o. rflvin^j 
flic^r-free, display wfitsns of 'or even <>*■ toXdv.< :icn- 

ty c : Vo £ee the £3*10 of difficulty ob^er-vo v ( : .>.$ ^^ 
?$\1 hi gft-gptttfi oufcpttVr&fre of t&e r094 ft (s mercor? ftwg 
., E^tin^iiih Jiuste one feolcvision picture ' jjaES.HB; w evy M t) pro* 
vitietf I5ha»i? it did no* Jvjva So aisep for cctc^ut^tlon : £i 

jEOftTpUT-'i ■ ,.i Ot'i !. 'i3 iiiJT'CTj J.! i£l(> y 5 L L 0 1 .]JT; K 3 '',.ho 7' Lld^ WO 111 C t* .£» t' X j'l. U ,2 h : - r^d 

hy the rcqtalrereejfitp *f Intf ^inlpft' fcush Jowtii-^ttiistw opfeicil 
preseat&fiioiwu 

'it i 3 &b nuch for coisiputei.ft tonal t ii-itons cot It 

ra^eojns thals we must eoinpromia** and this explores dir¬ 

ections of carcpr^tdse, We tiuve observed h?i&i t?he fuu 709K 
Is unable io cer**J.ti klrafo ef d'S&pX^yp; on f.h* 

oilier side, thy re -ire ra^ny Stindii’ of useful dlnplbyc a&nily 
tel thin its re-sela, InOk uts lias h*?r£ some of Vfte acre iipoav 



SSSh'Fm^ ■ - ...* -«...- - - ._ . 

iu itn J^parfednat Ple- ce for a jf. tiTse number of ipa 
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• quality 


■ "Hj . --j- V 


' w-.-h«j <•-»-• ■ i ' >'i- — --■■■k. - IL _ VVl .., ..... ........ ,, 4 ., . , 

•EdCh progr&nM(?r working wi^h tn-fecteive pra^aw could 

■,' . . .:'5^k' ; --.. ' %£&’&. ■ ' ■ '■■ 

ia?e a diiipi&y bysfc'sBi 1 trftafc eW iln & iegiftle. dll-:- 

play of...prinked oh^rtiot^ra k t. ritspi ts , A 

t^piay 1 or*' a-nyj,' liO x io olifcrietera kollI^ b s j 


- .:■-: 


quite ujBe.fut* Sf tshc e3niii?ast.fir toloci-.iorj j-jgr t'r.i-.'’ 
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would bW pvofmvj-ub in rcwti ris£i?H<!fel *■& '"-bo teletype 
cr ly ^-writer Dii^’nifc* .ctfCfcjj'S utor* pjfi bi-ed ou?pu.f. 
desired. 


tte er-tt *■*5. er-tES <^3 L kp?i ay <s.ufclI:Lfjy f*r V-k.Iov? ai il'-fli ~' w 
Es ecmcflfelnns 

C>>i' f&irly ’EKlien?ivic ■ssp orient e Hjifcfc '.O'! - 0 fluid I'£$■-* 
difiplkys cihova Vh*t * fl letters jn« dl sfO vy T while 
unplejifl&iifc t 3Lft very Hiiiufftotwerat today offer 

■ ■ sy®fc«P»& who*<s generi^-ors will put up e^vitsc-' 

fcere at rAfces af the order of 4og f Cto psfe second ,• Vo 
are hour used tec rfcteos lf.he 1500 y^er ers<!, 0 TvS on 

Clearly such generator equipmcnii oould be 
shared nith a Isirge number of* di&pliy tabes* i® 

iTT'por-i.’SJib bec^.uo'E the .esison&JUd iftdl victual display 
tubes sknd hardware coeto are set much larger ftve.rs ife&fc 
of ■& S^ypeviriterl 


MpvJLeb (t!jgfelonv pJ.c. ,: ^2>j \ _aiBj>3.ft 3 rE ar e ftg»i ■!'££ 

ever y i&j/Og rag* 

For E&n3r Ey^tfcsns the Inforn&islort can be displayed In 
fi;ced-frn2ne format,, fters the pi atom* e need be regeaer^ 
Pisly every one or & few ir.eoonde,, ’ftUlc nshnif S-vhal 
t^ch c:4«es Ife la note neoefiSftry fee concome computation 


eapSLCity,, provided one pmi buffet the pictar,? in tose 
other medium 


:0 O'v’.Ori^-'/vO;; O •; 
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■Tr^ iU^ j aS y 

cos ad do the 

nsq-xii^s eoapxMtioMS at 1/2 to i /3 tht apeed ,?; the 
70S?'*, *n<l hcnerC &fe & gst^tJ deal lees expense,, tfhe 
rjos^; promising wefcfcori aeews fe-> to be? thie; fcsri^ 
tlo:^ or picture* art trass asiitoeG t-o rhe 5i>p-i ±t\ K ■ 
plo-ura-lanstifcjge fonaafcj theft a bt* buffered ond handled 
froM than or. by fch& 1 S DP- 1 U 2 n particular It. i?ould be 
fairly difficult to gel' *90 fco handle fcr.-aciU.bg 
prefc£‘ft»ue j. Linie^st feSity were given & hi fell-prior's, fy 
111 tshd Monitor care-. 


1 .V ‘- c 


5. For spe cial adi^Rq jKLpreja efe-3 f feiEt&~ahari sa 1 e ineoR - 
wlEh adequate diff plii?re, 

recognise th&fc the MAC 709system ifi margiesil in 
secs-pecto T &nd cunnot be expoefteci feo inset roiriput*.-- 

tionai n&eds th*t would tax Srfce machine non-shared; 

For *JEjjiKiplfi a res ear ch on animaftlon techniques, which . 

1 regard *3 Very fsasiitole today , mi&hft ron into fcuch 
limitations* Another aK&flsple} it is technically feaG- 
xhlz to iKpiflisenfc hand-printed innut £f:hrough lieht;-pen) 
reeogbltl,on„ but. thlo iii.ghfc ovbrv^is,' eeSEputer^ tmic*4 
it- hfid a very special ■ fltflfcdtt,, We cmi roaf do this* rr^re 

or lass marsinallyi wi - : ^ **e IW-'U Obviously. spy thins 
iiKe on-line; t^Ieyiij:ion"an.ilyi&ie is beyond tadsyda com— 

^ ‘ji.;;•?-.:;- ...... ;h : 

puter fl though not coi^rroi.. n ?; L 

■:t - ■■,■'/: :-•. p i ■ ■ . : 

. . . &p«f£ ... 

W'V*#. *. . -L 1 i '. ■ =&n. fc«-. - -.V -C- i h—>Z ■ haL-.ri 1 -1-F7 ^:-.-it •■»•£; 1 itl-lit .^1 -V:-. rilTit-. itffWO^’-r . . +. :■• - ■.*■••.■.. .. ». J . • 
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6* -^iK tinsiinir. dir.pUiyft r^rifre fryini'd wonoffiSr . 

v-i'x W en 1$ t'.y :<n yyril**ry fronmut-^f t a-^ ;Vr d££d # 

Vii% ■q»g&Rajrtna' ol:vgj.aps c*ft bw : <l»pg>a^ f ron r 9Q fifcjtt - • 

But tiw ry*Rb of uijlng; * cb&niiel ift not iow. On* esn 
'Vs-ssJl'" jwa.fe AO njtiiy cycles before overaO. Gynfren detcri- 
offkt&on ira ritifeiriesblS'* 


7., Rafr ^ir^ lp n to y irinf:-^! o’Alyu*. iiiua 

^ririoa^n .y on-1l ne_ = 

Norton this probably thciwles ®rt i> r t^;npbr 

fro bring oii-^iino eschiiiqt.ifeiD 1 into the a-nda 

of ncieiit&'&g who wdjd lifts y&e the fj-oility 


out ifcamins a new F,nd fe&sacaliy rta^rfc^G :i«3 inton- 

vcutont fanaafc* All technical field a upe spec 3,5*1 tu?t^a- 

'feloiial, technique® # whose loss viouia sepiouvly interfere 

wit] i tifcc so si of Improved intar&cfcipn* 

■' 



*-;to r.=lfl 

Lifts of she “light-pen 11 fa&s. beGowe s i? uidurd in iS^ 
KSi 1 ^re£„ wfrsretyer a coicpute# haft & eoop<? display ooricoie. 

%% is iTOpor^apft to Tfrtoi/ Uiafe fche ffteiiity kiss, in 

ISsse-lf, si coEip-letaly trivial «w&„ All Its requires is & 
photocell-amplifier cionncrfceu to & flip-flop *ifco*e Etjtfce fthe 
eosstyuter evil re^d—it ^ftcnEe-Ugfot K or spk k fflfcn,tLia blV* -raoh- 
ing pr-0^,3-feiiiH. b f a&eJi cn simple tiiSsriMpb or % equine C'-fcrreafc 1 ' 


operiirviot'ts need conmin* no rws-e 3Sh»n : a feci pereent cj . ct 


cot;;- 













" (' - 


puirer i&n’ fouia i'/jcor-i* ••, pr aiyr:\- -as *h t. $1 ; : 

kii.^rty t.v'i* t*,s .•> 

i r;g *he use e.rbkelight pbi quite Bijppiiy 
lioiffl'ls jily *; If cue 1 winkiS .& siyiHi&in npot ovi teti*s CRf v"c ti.-jjro .-i 
pr^xr-i-js si gfinlfs e^c a ( thwi. a fit? giEipiy iTiewift i,n [.;. 5 
ii fcerfe insfc*uefelon folicc. ; Jn£ &},.$ op^zA-ic& ■* 

•• - i?i 'S3 poih* .to fcV If She 'ftiSi'S-Stft io.fi been 


obliged findic^ng 1ih*t Ufa U^hi-pan hs& ? bW f *he spot. 

^dl.gpUyed] $he teat; Itjifcfriie tfi'on' tsbusfce ,u : ,i«xp r,o 'an 
v^spop^X-A^o subrotlfeine Which <loe* tthtfc i& !-j be dor.* In rudi 

■ ■'■'■■' . .. \ L-. - -‘ • ,-r.':i L 'V ,r " 1 - ’ ■ ' v. ; y~*y ^ v.i Kb : T; ■_■..■•.■ '.' v • : ’ >■ . ;■>_': 

T Cft3£,- ' 

; A ssaoitd nisid* of Ughft»rtn qp^¥febd is eh±a]t fcha p^oto- ; 
cell Ik connscfcsd fco .IntoFuipt iine’fo tita* the ec^ufc^r': 

is i n&errup^sd «hen the pen decH: .i 'u ;:vh'.-ouige* f&e 

■ '■ • . - 

Interrupt, KhlcJi muss 1 ;, fttove fch-e content!;. or the presrat# 
coiaafcsr^ as in^ny' ofiiffr infcerrupk, varansfeirs she tiii'&lne to 
* which has fe. a ppogr^tfea' ’ table of 

pen infeers?ujpfc cnrtii felons. lac pact ion of Vba interrupt loc*- 

■. : ’. • y ..o-;.•*?;'. ; i' t• */:•■.,'-■/ :•- ' :■'■ ,. • ■ ■ .V;/^h? 8 

filon tihan feel IS the llghtf-pen flytrosirlnu fee do ftheiv, 

Biers stre really bo dieiinet fJulies of .menct'itojij 

■ . . 

of tyho psn a £n £]vs f .rjj.fcld_ng aifcuatlon, or: e u.f>^a i'hy po.n to 
Supply poh» sort of eotitlrmous Inpob inf or ms Wen to the coin- 
puser- !£n &he displa y -aIng the eompuior fef whether 

fcfee pen h.ic seen a cericjti.n or picture elar.;an-:; it 

has in effect «tMc«S the user w yee-or-no ojrsrf.ion., fhvcKijia 
would be need* flay* in arawj.n? & ' gEn din g bo iis&i 

. ■■ -■- L tJ _. 

in % text"editing piwg^iia,' to deaJanata j-, lerf-looavtori • o h-.v 




...upropr ji fco iihope the fcj'&ckXniz; if^-trlf It? 4or±s: bj r 

put tins «p ■* special 9t?ir Qt picture element:.;! „ Jjfixt the cJ.Ii- 
f&senoe becomes important when cm* r*orfE£di?rE kiv? di-slgn of a 
[Sysfeera In which picture frames are buffered In a oepcr-tiSe 
buffer store* 

’ ,!' : 

tipper 


: tare* 

rat •• : ••••..' '■. . ■■ 

' • ' :• 

:h the buffer-store*■£fre trouble ia thie; in* Appear- 


.Kith 

lllliP^ .; 

atscc of a picture point ±s non fjynchi-onoup vl to ihe e;;*cufclG7i 
. J 

. ..of .jEh*’ part, of tifcs frirogrtatn' tJi?a puns i^sle . for the diispIsiY of 
that poifitjj 1H will do itfcfcie £ood t<o use the interru|ir; 

system Shan, because the otirrfenfc proyr^tiv eounfcer ViAue ‘.sill 

€:! r.-M %■& ■ '"■ • 

be irrelevant* a.& would he roorc *d<niui J Ge., however, if the . 
interrupt subroutine could Uritarrog*^* the buffer sys* ■ i.ti tn 
find out which buffer loc&fcltfn wi&& Jtiafc displayed* But then 
another S3Fl.ou.ft prograiMising problem intervenes ; Short ft&e %o 
be & table,, sceicwhanu else, giving bha between buf¬ 

fer di^pliy operation^ and She subroutineis which m-a concerned 


with sht meaning& of different light-pen locations. 

Eke eolation actually propaaed h^ro is that we abandon 
t-he light--pen in.favor of & nori' epfcitt&I pots it ion sensing 
device* Th# result la fch&t Vhcf compiiA-er- can interroguf-a ihe 
device, it any time, to find the X-Y qoox-dS r^teg of u Iiund 
operated "’cursor* 11 □ Tills rais.es. the s&aiie s^rioua prcgr^mning 
protlesn in an even worse form* 'bee&u&e one hs:tt then to r-htwe 


.*, ceai for fehe prwdsnihy of the pointer vt» the c? iff- 

nlficafit ;ir£iiS. of She picture:*; this requires noz only u 


fcstols bt-Sii JP ertvyirU’-Wi l fluLi e ih.'.f-. would no* be boo 

wUch ilrcwbli* v?frere ths» plefcuro mirJV'.c c*n bo da vioad into 
& me'anlrgfu? poarfre Mesh, or Tr?e.mr« on* r-.Th'H to dr.■;■=,/ > 
rurv-a or srajph, ib would be fc-aj'Iy do?31? for applies*;; <uw 
like Sketchpad* «nd a problem eivan ?w testi-editing* foile 
a ti$Vle could eltminai-o :•* r^jtrehj, it would Ivav* & high co&i 
in wsssjor.y reservation srdj in set?-up 5’.lme„ : ?!h& light-pon in 

ifes present rorn ies so natural &«C. convenient: $b*|. >fc is 
ttorth a lot to try to pree^rva it. All the ae&hAniciil 
subetifeofee proposain X fciire seen s.i _ e eiuissfcy-, 

both iisaxually a red in their progf^tinmlns r^nulr-eracntSa 


A more ajtfclsf&cfcory but espen*i ve ■ solut; ion fto ■ 

;=•■ ■, r- v^ . ■ 

atorea, silong with 



tiie deflos&ion infonsb-tion,, an occeiaion&l addrefta or index 

: ' ■' -X:'-'.■■ ■ ■ '■ 

number for each light pen n . 4/hen a piilwe ip detected by £tae 

. . ■ : j'-i ; ■'.■■■ x : ^;'. ■ , . . . 

pan, the toAchlnc fcran'HGiits the currenFj (ov nexfe* p<?n index 

i'r/Xi5■ ■'Vri-IV_■'-:VX v : ^ X':v, : -VrX:'•■ "'XIr\ : "■ i'.'ii-fc.Ti."■'X/ v!■ Lr ji'■ ■: .•••-'• •'•"!-•'■ ■. ■.-■ V ■■ ■ 

ijr ]■- 1 ~ > ‘‘-' ■ ■ ■. ^ i I \ V-. y! .. J - [j '■ ^-1} ^f 1 ."! 1 ; -^i,Tb J .'■'. 1^-irj.r' I' .' |\ pf$.‘‘i ^ f-T k ■■ 1 ' ' -j ."' ■-- 1 ‘ p ■ J 1 + - 1 l i "| 

number hack tb fctie computer, fend thie numbed is used to 

■ ■■ v i . " ■* .■."i"i Tf- •--x*-.*v: ■■« t- T r r■ j-*r ■■ •>■• ■- r^ > ■■_ -.. -:i. 1 • 1 ■. -, ■, • ,■■■ *;.-■. ,■ -.-. ■ . •, ■ ■ ■ • <-*/■. 

• ■ : : : • : . .••.•,■, ••. ••• • : .-- J • ' ■■ ■ ' 

c$ll feh£ appropriate eubroutin^c' For ehsrjitter, $&neir:g; thiB 

would be ^uifce ^de^uftfeo {provided tslifet the ^dditlon^l buffer 
space is afforded] bub it wotiXd not solve all the problems 
of the dr&tti.^-fcr&cking requirenentc A delu^t diop5 5 ^-Taio- 
^dPttisce console could incorporate its own tracking fc&^.u.r« p 

'\.r/ f. . \.- y -'li'tt : .. . j-jir-f'-C;' 

r-’eved frames by Birapls JDfA ol^culur-y, 

:':,' : ^ j ^ ■' ' '^■’ ^ .!'■ “ L * “"j ' :: ■ \ •■ ' '• . “ ■' : ,. 1 ..' 

E-alcftj^ He propose a layiE^w—a deluxe, ajrponiFive erne, 

lihilu fch^rc In ffoKr.e question of vfhet-hor =:he current TDyt eyn- 
tetn would Justify the lRt=gtf sysiifim* it c^ii ■?-* -% 

in^ pallid for dieouBsi ng ishe system to bo acquinsd. 


*iia sypfeeci da&ciuibel below con* bo^aon A 100, 0;X) 


&nd $?CO*CSO if purchased cnt-irei? from p-jnafsefisrsj^ Sfc 
»y..s 3 deluxe fccop-e«fecybc-ir-3 comiplots oj; \ r.ve , € indium 

quality tajallor scope--beyfcci*rd consoleft, and a number cC 
Jf oh^p r r-copstfu 'She display i* wsinttiine-d by a special- 
purpose core-ei-t-Rory * computer 1 '' with & very s--tt trie ted order* 


lade*. 


ie. tn expensive tacJinique, becaufec in ^ny !'$8- 


pisets the core n«raorj ia treked at?'.though i?- wer-s i soqueji- 

. * , 

?lal drii® nseifloi'yu.. ‘She fcdvjuatassa arc It fc&n ee locat'd 

_ ■ "■" . > :j -f . V- -1 *!*■ : .*+ir' «v|'■ ■ 1 ', '■■■.■ ■■,*■■-J i'- »'-• '• ■ .• . ■ ■■’ " .■’- 

1 . >■-.»■ f — “.' .. : ' 1 

• . . . ■ ^ . _ 

rs*nd©/^-eee-eiss by the n&lR eefapufeer, &nd c«n bo so 


toithout going. the whole? store* Ihe 

A 1 - : 'V r -.V/'^--.-- : 'v; ; - 

vadue of fche&e advantages hsivs to he examined carefully* It 


- v ; r_- :-f■: 


its ia#ctcii*mte. fco recognize thtit !there would be little saved 

"..3^v,l;i■ ^ : '?■■-■*' - ■ ■ ■' 

by using a druro her© if It were that nuceas.^ry to hold aipo 


a core lafltgfi of the data in the wain computer -j One could 


&fgue ttefcfc the display core should be part of tbs computer 
core aauory. t:culd bs of value, provided that the die- 

play ohinhol dees not tie up the computer niiln frame {since 
it will be operating more or leaf? continuously.> i'n the eyff- 
heui below y^rj..fi:j. e tolUj-^e fi e Idrs &re ,i3•signed to th e 1 6s pftr - 
afae fisopee j rath or th^rs fizzed sectors; this tr.eajte feh.^t murvy 
57 crude tr displayP c^n operate while 4 s few rti?E requiring higher 
dfcta rates* the nuttorloal fi-pocifiT-i^ions helot *re for exam* 
pie purposes only, and arc probably r.at pirtlciMar'l.y well- 


balanced 





- VJU 


fevSi!i ■•t^.*. '• j 

pii 

p r #J^T? 

■ ' I: J"0‘ ■ '■ !Y- > 

i r iK^4r¥ r i , iij 

•■ ■ -■■■: ; • 

. • v, ^ j>- ■ I -’ L -r-: • 

5 


3 3 il ghri*#o 1 utiioh sic'op^-'icejrtJo-iL^ 

6 fchS<*iu*!i quality scope keyboard r-fcifcionv 
efce&p ($■*) ccop e keyboard efrifeions 
TFhefis are jjIj. deflected in parallel with fiJ.sple 

blinking selection order pr&fjrjgn control.: iTrsi» me ana 

fcftsy will till h&v* fcb be. ..located $1}* driver computer, • 

Longer' d£&fcafcc'*& ittlll reqtire apebi&i Unr-n and' frrob&biSf; 

•'n®PiP'•/..-'••• 

contpCpeaifciM; ler», ■ ■ ■. 




,-^he s'fcore is ft ^ 0 ^ 5 J» bjj.L,^ 8 _ it; 5 .cr-.jecor;^ r.ore 

- ^ :; - - - - " “ ” ”. 
ttssmoryr, ?cr 9-aif diameter idftrfiaS isfoia tEegtift wc have up 

■ . ;. u i urr i , a #^i 

. 1 : . ■ " : ■ - i' *•■; ..'■ - : jV^-f »■!.•' • : .l/' C-a: '. - •* " ‘ ", 

to 12,000 c!iiracter»;' 6 ? • [uiijtiafi 4 t?QQ lines, c®o- 

,UaiS. i& enough to supplt^' inahy fccop£ 3 j |m$n they $o not 
;iJ.I require very elaborate'piettireE &t fcfrre turner 

She empire memory can be eeanneci in 3? milliseconds, if 


necessary, ''ihifv irie-Arje yie Ciifi maintain several flidier-rree 
displays of hl^h complexity,- We aDEuaett ch.-jr^ctc-'r- tia-ie- of 
ground 4 (.iS, line time of the orderBy progrfiEa- 

■ ■ v; ,* -V ” •;'. '■" “ -;' ’';'V c, : ;.'* VJ.,* '-Tf f ;..i > ■■' .7 J-u.\ Jf.^"■ '•" ■'' v -* " m ’.' ’■!V ^ ■' '*• .\ ‘iv}r. 

iflihg, cne or aiore e copes coin sci prefeimsl aervice, 
disp l ay FeAtureS' 

ChTtracteru; 12 S fixed, 4 sisea^ 4 Eiticroaecondii 
Ch^rjicters; 1 J?S prosrimmfrd, 4 alsea, H micro*econds 

.' ;■■>< ^ V» - r •' , v'\! . i >■....;'. .r -'.’* :/■ -•. . " »:'■ 

Pcinw&J • ' (i^y) 4 midrapoconda 

&y) {few pe^ word) 


the current technology, t^bis meam eomethin^ lihe ?,5 
video* Tfbihgfl would be eqt:l£mEvi!L. cheaper ftnd 
ftlnrpje-r w?.t-h 8 ;.l* pic tore' olcccml-Si 









.’ 2 - 


.Tiineas ssro poji r its 3Q iidor<sr.i?3ondK 

next? n o 5 . n :> f 1 rKt‘omen t.v . 1 .11 

fc\ ^ ? 

por ehai-icters, one wants an lnortiafintal nehitmie lit;*? a 


Oografelan 

'‘^he itytnd.ferd operas! ft£ wod-e is ey-tilc e-catinlhjJj through 
i string of user programs limes‘I e^oh to the *ns cycle 

Is interrupted only by user i»eqixoBt anti by light-p gti tFapB= 

All JSr&pE sj^ qf the halt*and-proceed type, because peh-ixtf-er- 
rupt-s tf 111 uau&lly require iHSHedl&ts & Went ton, ®v& computer 
operating the Buffer icust- ta&sp tables to interpret the in ter - 
zjtipt transfer Factors supplied by u^cr pFO&r&tiH, 

Ueeps a at^p of umer loc&tiona, p.o fcba* It can re-me sign areiifi 
and Insert juaps around program that fcre beinct modified or 
re-loaded, Finally* tbs co&pcter has on file a cor^Slor to 



■ V ■■■ 


to provide isany edaiple* services without bothering the cow- 

* " i 

,:i iiu-;SM .. ■ ■ 












t-rfi 'A...Y 
fHft ■: 7 

Wl 

JVP c/i 
m At* 
•:// 

ci-.F n,v 

TV^ "ST " ■* -L p 
O.-.-J, h 1 j 1 


i..? :. s S *•'.•• • ; 


Frr jcr: Bu 




OjUay C, 


WTV H 
OT 

<JFF r N 

;tt5^i'*NOP 
ilFft K 

m g a 


t- 


■■ ■ i i.ivti konri r- '’:,■■■ vi fc 
11 nri or-? l yj on 
iincreta^pt! f : ft 

i?:fl 51 

fed fSi tn*,c fif>„ 

«v poU:K HT, {%//) ana lfh. 

„ " PK £**,*> ilril-rji. 


TTi 


*?3» line from Ps *:t> 


*K -So PR + {X f Y >, 


Lioiv : (; s'-ncici 




a 


■ 3 


j op | & j c i 


J?_ 

A 


Sr&or 3-yp writer raod© for rrat A 
3 3-bib ohi«M&eafsi/f-j*]:^, B, 

c - 31s© snri Brightness wilj : 5 cid 

anfe-U 5 1 ea-sti, . Auroras tic ef.rrie.se return 


13 


2.5,10 I 0? 


J.:LJL_J 


S »l ce « e sisjpo 13 * rsfl c-t pen f 1 eg, J> ? s ,■ t * £ J P. ft r 
3ir^ &ii pen fl©ft to f T = Reeafc fcp,, 

' on no pen fleg tc ^ 

“'■Jnccndl fcion&I jiur.pT 

Xnfeeri’upt coi£raui;er and Suit.. Computsv ss.n 
Ffeid H dlreCMy, Condi bloral on P7« 
Interrupt, etc.., oh no pen 

Sn J ; errtip t wnc end i Mon ^ 3, 


Cluso D* Stasis format 5ns. 0, GXeepb fcb*l bit & is & * 


SPA H 
S£A M 
LflA n 
SJ)T N 
SJD N 


Btfpeftit *fPR| in Nj 
Deposit e[RR j * cfFRj in N, 

&?□(] HR Froic I'A 

Cciiplemcnt bit IS of reglstoi 1 N„ 

-Turii-p to M ■& 1 MVi deposit |.LC in .Wdr^ss 
P^rt- of >1 


■ : Ftit oMer code gontfrina & variety of relua&tlon fc-al-Lii=ejs. 
A Reloftition P.o^isft^r provided fos? nh.J.f M ,i ^hoie picture j* 
Fiiv-t^riKsra, fesii ^gs iii'o i»s».ep.i 3y ?- nereis;^fnl: & base Pc^l-i.ion 
Rasl3.r>.ee e<s]f\f©s ?;o define- connected polygons with one point. 









Address psr {Omi could Increase* e?fl cieasy l>y Ach¬ 

ing w nsiT lino* 5 . Mid r ne*r po'-aik*' fi.-odea, at two unite per 
word :■ ) 

"ho ?Xii«a a JsiflWucliioK S-YP provides for s>wto* 5 *,U<s 

unpacking of BGD text *fe 3 £-Mfc chsnt'aci'erB pai* word. One 

‘Bight add i 4 5-bit node,, 0i*e slid Briaktraean ere selected 

here for -svettf thing (by using 1 YP 0 , 3 ,G), characters are 
gufeoiMti^iiy spaced* with autaitaitiia c*rr 5 .s.ge return and 
lnoreaeirti.Lhs of ths PR„ 

-She ai&es C instructions are concerned with light-pen 
eontrolu the H instruction equities- & computer interrupt, 
snd then fche number i! is nv&il&ble for interpreting the pen 
action* Bis ia reverses branch deoi&iona, 

C 1 &B;S J> lnatruotlone are dlablngutehed by the fact that 
they nuke data neraory ref creme b „ They *re luxuries tiuife 
mke possible fancy aufedirt&fclo condl ^J.arutl displays and pen- 
fe racking, bt the price o£ 0-cycle operaticn and correopending 
cojqpllc&tion^ 

$he S 5 F Instruction, in cmijunebion with class C ins ferae 
t-iorn, aUows for fully automatic teaching machine proems 
wifeiicufe any computer- interruption \ 

ilne 3 JD instruction alio mb for use of caramon oystesa sub- 
prosr&ras, i,e D , useful parts of pictures, graphs* etc. 

i *.’ • ■•' ii<.. -.■' _ . j ly .. ■'■ ■ -■ .*• 1 , 

EKitKple i-F 

Here Ib ^ display with cose lighten control, end the 


I, 
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all 

EiO 


jdbu r 

W3 Hu*** 
xLji 
dli arf 
dttI xS^y 

DU X, r , 5'j, 
JH18 ^ 


- 7 -L>"' 


Lv'* 


V. ■•. 




Draw fcfte f-iucssoiti 


i-incionUitic-r,.■■} r r it-ji+sn 


> 

r - V* jT- ■ 




ifiL 


SJw picture eti* all only onjy ju EN^ihfcsre.,, vfc.* 

aoraenc zonal? ehc-v, I %hlnK, fchst fch* to? \cn of the compiler 
j*nd ot the original pie £uX'e~&ee crip Man ^nenjt^e ^r& qv.i^ 
b fcr’aAahfcF orfcard* 


. . ■■ .. 


: h 




$i3pl30Ein msi^t fco Pike Lfe poajjibje Tor the Buffer So 
p^viae t -he console usett.wi.tfo brprth pri'ctsuros» &Je o,= li do 


Vv'■: 
¥:?' 


.*’■ 


ft,; 


tills with the S-IF taatouction 31a folic us, lot; AH51 i.ntf 

A)K££? he. isfce entry loc&felon of two *nxif.?siw:-: £o.-e ippropri- 

: '■■ V , : ;■ ;- :•■':■ , : ' ■ ■ ' 

afee to feho two rcupbtiaeE to ijfre Frauae of example :!. Wo nDdxfy 

■■ ... .'• 

tshi ptogr&ffi above aes follows; 


q 17 

q*4-l AUSi 

G*£ *PF 


rr . ■jSWo * , K R 
Jl..'■■; -.7" ; 'i >1;'" 




- vjrii'e fJ ishie 3 Lej t/'x 

DPP X^,¥ a Switch to Al'TSi program 

BIT <1+1 

° -,? ^-write 

DPP X^,Y 3 

ftj.2 Switch to jYHSS proira^ 

Si? 

wrl t e “piLrii11 <?!c e2'iT4 H , 
tir mi tx-sprao-tfl 


p .j a- > 

y n ■:■ 




'vt-V 






,[■1 a END 
xi&h I'pn o a 
t Pfl 

liF 5„£,3 

’r.K-., i 

f-3i 

stlfc 

■on' 

jaK Bio 
ftasfi l-ttt n o 
IPS X^Y, 

TYPi„2 t 3 

Jto» 

TO * X^ t 
■JW *v$ 

SJ? ft* 2 

. a, 3 


I'h&fc is Gorrerl* 


1 He?. 


3«ftT.«rn tfr original display iX subj^fc 
desires . .■ .. 

“ ■ ■ ■ J 1 - -*>-■->■ .»r../. 7*v-« . i *y,'£•■*.+ v-.''■■•,■■.-V s ■»•■ i '•• % .. 


Ss*’^ 

'. J . ' > ■ 


msm ••..’’»**«*» ■’ 

i?S ■ '>■■'■' ■■•:■•" ; V ■■:'■■■"■:' 

• ■ t?ini m " 
zm JUR K&zt 

"' • :■'• • V'f#- ,i > ■[ v.\?.. i;-.. V ' - ■ ' f-jsMf 

I;..; ■ ■/"£■' j-p.. ■.:' >.vfj’ : ’- '1 %/'-■'■ ■!,'i'■. ■"]t IS-’Si '' t't .- .;. ■ . .,, . " 

Ti^.s ebaw* to* * Simple bus ccispiafce teaching p^r^ra is 
*ttlnfciin*d tsitftdufe any cnnpidisr in turnip & ant? sal*' The lap*. 

* ■ ..., • • fc . ■ , •. ‘ ■ .. ..'■ 1 ■ . ... _, , , f ■ " " 

fcipns q*i, ft+2 eenre 33 a ftiwitah whith is tucked }jy li&fr*;* 

P*n stasis frera carraeppading aisiaotidn picture .elftnehta, 

An incomefc antme? product & AST ASK? pic'tsre, 

and this new plnt-ura ;ie also ptfn-ssnaAfclve -and can return 
!5he display to its original & State, &n» ishki; only 33 rests- 
w£re consumed by fch© two ^ddibion^i sispie testa., &raa 
'.'bit the proer.itirr^tng, is still fliicrpl^ a 




:’ vVf?. ’ i-pi’ ,r -! 


•• e. jS ■ '•'••' 


\ ;f' 




Ws see in the that ptr.-storm? ins Kertet 


••: •• 




p c 

•'i /■ I 


p did no* 1?o ri ii >, T-Hap? Vhe pon fi-:.?-- one 

to do trfciu fci fetoa? toiling in»iry.t &l 0 £fc *;o '«•■« ; > ^- s “ 
i.-i ■ 1; a i\->n-cla*< A iuofcFue&lo-ttF: -) Lr r.nK:inE la done very 
e.Hft i,1 y fey ue ing »£A* Lot) *X 3, { Xg r ? 2 j'.,', „ £* K ,J for b 
■ * ftu-xfritela ’‘tmekiiifi piWern", 



Supofie fetatfe fX^YJ fcra silvan‘in increment-a'l Torn a ,• f® 

., • J , -4 '•••;: • •: • ..••=._ * ., • y 

"fQ.O) . S:(?u ike following sa*ogrsm will fcsraofc Au&QjnAt'ic&iXy* 

sv\ a -ftr -mot. ■ =v • 

Z&Tt if,¥ U,Y 2kr& Snifci,®! ink* eeosdin&t;*is < 

HP? X^Y* 

m EMD^'s. <*** *“* pC±E! " 

D?P 3U*Y S ' 

j^-p tiecond point 




SS&O 


EFP X,-„Y^ 

,TPP feeafe lfefife ^ infe 

tvFR 0,0 
StfA SMSM 

JTJPJ flSAt 1 


^jje ftQnsau.fcer c»n find. wh«i*e fells pen i* ift any fei»e frinpiy by 
^trading 3fSAKY*iu if in&errup£ is pernlealble, tihan Sba El© 
instruction is JUtf EKB, end ? ;V^ computer tan Had fctaw m+ 
Ofehortfibfi F ones fche kicking program requires 

&b£Olafc*ly no. attention* and in called &* the over* 3.1 frrnna- 
rtip-efcltdon rate, She program ia quite fllwrfc and ean ^ 

*%$& (by using' LRA S nates, d of ;*RR) So fed stored fey sevci'Al 

”"Vw«-.* »*.•-«“ 

^J?4l ' Jltf5 1+1 rfVl ,5 i£A v'C^V 1 ^ ^ ^ ^ J / » ^ tVl ft a *f e **i 


1 


JSsi/.. * Ob »■*! ■ Ffy-.“u7 , e?; 
i s ]ij?v! o r r gVMion fie-s 

W? ekfi cfiOnoiriiE’e Msor&tro $nd Mwe in £ -tjh-an stetfcftii 

us$fE utM Vite rtismfe dipping, (‘ihi* ti?>y occur in sssny non- 
o!?vioy& crjs*s once t-hinaift stfc goings g’-*ph oGirisoh 

*ifcn of fcexi, instructions for operating the syai-.m-;, coia- 
plait relocatable objests hind rsgur-ss, iste.. Aete&s con be 
obtained by ' 1 ■ 

r- ■.■."■. -.. •:' r . ■' ■' l. ‘ "V'. . : /. ' V'".." • T :l '"tV* "'• '"r \ ■ “. C w -V'/.- /=.*! '’ % *'■ ! *:*'•./ 

Ac- Subroutine Cali I s 

3-^D A Jump to A+i depots it location counter 

In Mddreas parts of Ai 

Ehiasi ^ pubroufcins end" Uy junking Wete to an inatrue^iiiu 

:• a jaw 

wldch return# teniroi. to' tfhenoe It cncie u Again a cues 

protection icajr be needed between us-etw,: 

E, Corcaon floigcte 

‘ ^Ihe tf&ect ficope connujid,. can be mkdo to 
iscd in another bcopu tuts not diflconri^Gft %h% anm 
fLtX'efi&X in, ‘Ehen w* need & EfciBeonnecfc St’ope cowB&ud 
£qpb ‘ 

One dissidyanfe&se of this it, ccu-jitler buff 

,,-io worry about interaction between upsr&' H Ihis my 

be -worth’ ifc» ^ :'X- : ‘ 

■ ; 

2 V 3r3 gbftnesm 

It la very useful teb have the pen-trigger raise the 

brljrsktnefea of the picture eldraant that o;<ciied !:Ji© pen. 






■:.hXr c*r. &ont fey Instruction 

SDR A d B £epo?lfc E iu the cf re^iRlcr A 

(where A contain* felw 3 intt* nuttlon* 

fchfck aefc ‘-Jm r-sluvAnfe. brigh^i-oas l<3y#l, 

A 2 2 ;-btfc word would i&llovs for fcftv'ft-t fUbS-t eh&tf.actors, or 
two iS?-bifc 3C-3T increment pair*- P<?r ttxfrj the fcyp writer 
Rtoii’ id quite efficient, whtn swrts can be confined to 
within norce standard 6 ^ cftaracfcon? &iphfcbic’&, ffhe-n on* ceuld 
use H chiLihsoifefs- per nord fchroui$h another '£YJ? instruction 
1 -hafe sets Ww thing. 50 fc&Ko 6 -bit bySteif* 

£f 9 -ait coorain^fce a*I^ction were actcepfsftbie, then one 
could go qT.fite well wifsb another code based on i3~bl& (ttF -1 
qfettpaklfele) trortlsu Tite 9 -bite would not compromise character 
and ls.n* qualify,, bufc wO'Jld alight-ly uffee;; curves * 

. v -"J'c '■? ■ * “T "* *• v *< • -u "L'‘‘ •".■ ."•"."'" r :■•-' • >■ :•,'f -.■- & 1 •' r-. j 1 . '■ ’ i * •' u' • j ,• • h ’j 1 

Xhere is no grestt advance In usir& a. clajia a for*;at 
for Uiis-E here. The DLX Ik jtaafc &r+ toad, in frhe 2^-blfe v*r— 
E.ion; But its *iP iS-feifc fliaohine a e;l«B£ B mode would be neeei- 
ssry * 

: Tlse display buffer computer sketched nfeove ss a kind of 
1-0 channel computer/ Xft lii not i^uito <1 General purpose 
coopuifer, »rwJ nofc be terribly expensive, but it is coa— 

plicHfeed thiousho It inould matea 5a E;ood W&Eker'n mauls or 
two, Except for cl 11 st D imbrue bio ras, the registers ife 
•loftcl^d. ir. the “isjiflediitte rnode^ (g.g., like til* 1-AW instrut?** 
tlon on thtj FDP-i op Irhe AXS instruction o-n the 709^5 - Stecre* 
£&r& f feh« instruction cyclo ts-kes on* mer^opy cycle, rather 




f 

r r 


fcha iiwni Vw Hi * rlnctfu rAfir^f corcrpuJrer.- 

WuJ 1 ^ si' 

5 ■'■ ' t' y f J v or j(i; ref* i ^y t h c* pro^cured r, i. .* ?. p D 1. nj? * r ■.■ c ;■ :i on k 

A 

ceuld, lw ©am tt:ed if *W WOSNa pr-ipir**? to £ujjpiy a ir£--;r J :,■ 

RS restf.B’J-er for each scope* ar. by fche S$c lur^ruo-.. 

■ ■ v ... .■: ■■ ■ L • I- Y* !)■ \ 

tioitj tu’: r:!vj i? raig.hV' lie 

OM-itr features of the pyjtfca® SaVoivie expenses no \&irii£ia$;!- 
attributable 'to the buffer dcmipttfeer S&Se3f, but raVhnr bo 
nec^Sr-ary soopc ^oceshcriicfS* f vhu& Mu-i ejtpen^o of line sener- 

aftion r.?!OulLd not he clsar^iiid fco ’ the innovations here : . Si^i- 

• *■ • . ’ *’ ._•■'■ :.* v •.*•• • # .). > \ '-* ■ * . * . • *• '.•*’• ' 

j.>r-Iy. the ahd EHX+jKIWESE qpfclORE ;-: r # part of the eh&r* 

T-^-y^p st:-i3 er^tor, 'is ire |u S«Mfc fhe typewriter ,. 

feature 1# riot-, expensive since ie ctone by i-rsfti.ins; t?he 

■;■ • i . • ■.y' r .. s '.'^1 •\*>•'■ *...\.- r 5 '■•'■/•-5’-.”‘*v j • : •*•. '.• j r .*,. ■ % %.j yv .•■ *’•' 

X~y of tho position 'refill&efr it- a couple, iritis an increment. 

. i; ■•■".' ■ • • . ■ 

.' • t -_ -T.**: : . .w ••..■.• •■r‘ ,v *:- ■.”.-"J: •. •> V’■V-• ■"' ,fc • .■•.■' ■ *■".-. • . ^* •. .<. . ■ ■ ’ 1 

to the X c^rryins oat the X park by fne'rercenSiug; 

• :; the if part., • 


“ins far \j. s frl o n a in _thg_ _ Coy rj. ajj gr . Qj> ■ grafting. th« Bat fey 


sm * 

RB-V 

□5E JC 
EB&, X,Y,Z 

FRO 

npfl 

RflK 


3fetJ*t huffey oper.itii.nE att Y. P 
Hftsd tHiffer 1 * i , nabi , uoliS.on resiefeer f^he 
ti(3dyeao for IfH and r?H) s 
Lottil buffer re&i&i'er x.» 

Slock ^raaiEfer V vj^rdi 1 ! into buff or mtarl-" 
ins X {Sn compute? 1 Sind £ (in buffer') y 
Pro seed lifter Hklt) ^ 

PoolhIon^ 

RiRelocate!on* 








Reading * fc;iff iir regfs tai* Ife op^lon^.i y ei nee ono sticmld 

V- ."!-L ; ' ■ I-’■=?:.■'. I". ;y.' . & : ' : ti mm -\$‘*.’}y m ■ Y'--'J ’- ' ■■ ■." '.j? :' r -' ' •■ ;*■■''■ - '■' ■;■ • ’ ■' . . . 

hQ fiJa-le ^o regard pieturo ou^puS ae.^ri^e-cnly^r But for 

y; v. - ■ . ' ' . • 

dS..iSROflwio purpoftefi Its would be valuable;. ■ Also* for tr ek™ 
etc» ~ t it e&n be t-a be able to. read the position 




S'rol'-ibiy no--t frenfitbls oMifiG'jn.S'-Ton fcaiild be *o 
... xuvri tli* buffer core be on a tlnnnsl from tUe cwRipufar* C^ r 
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